Abstract
Introduction

39
Haemophilus influenzae is the second most common causative bacterium of bacteria have been increasingly detected in Canada (2), Japan, and some other countries.
45
In addition, β-lactamase negative ampicillin-resistant (BLNAR) bacteria have been that low-sensitive strains to CIP accounted for 43% in 2007 (6) . In Taiwan, the 57 levofloxacin (LVX) resistance rate has been reported to have increased from 2.0% in 58 2004 to 24.3% in 2010 (7) . These data illustrate that the prevalence of quinolone 59 resistance among H. influenzae isolates is highly variable depending on when the test is 60 conducted even within the same country or within the same institution. Furthermore, 
Results
80
BLNAR and β-lactamase-producing bacteria. We tested the drug susceptibility using 81 144 H. influenzae strains stored in our laboratory. H. influenzae strains had been isolated 82 from respiratory (n = 130), otolaryngologic (n = 6), blood (n = 3), pus (n = 3), and other
83
(n= 2) samples. As per the Clinical and Laboratory Standards Institute guidelines, the 84 tests were performed by the broth microdilution method using plates (11 (Table 1) . Detection rates were 11.1% in 2012, 122 5.6% in 2013, 14.8% in 2014, 8.3% in 2016, and 5.3% in 2017 (total 7.6%) . Only one 123 mutation was found in GyrA (Ser84Leu) in 8 strains or in ParC (Ser84Ile or Gly82Arg) 124 in 2 strains, and one mutation each in GyrA (Ser84Leu) and ParC (Ser84Ile). Both 125 strains with the Ser84Ile mutation had MXF MIC ≥ 0.5 µg/ml, CIP MIC = 1 µg/ml,
126
GRNX MIC ≥ 0.25 µg/ml, LVX MIC = 0.5 µg/ml, and TFLX MIC = 1 µg/ml, which 127 indicated reduced susceptibility. 
140
Fluoroquinolone resistance rates of H. influenzae previously studied in Japan were 141 extremely low, and the 2010 respiratory specimen surveillance report also stated that the 142 resistance to CIP and LVX was found in 0.5% and STFX resistance was found in 0% of 143 isolates (15). STFX is characterized by the strong inhibitory potencies against both 144 DNA gyrase and topoisomerase IV (17). The well-preserved STFX sensitivity owing to 145 10 10 this characteristic was consistent with that reported in other reports (8, 13) TFLX are increasing, and there is a concern that this might lead to an increase in the 163 prevalence of TFLX resistance.
164
Considering that MIC value of MXF is relatively higher than the MIC values of other 165 quinolones (Figure 3a,b) using Sepa-Gene (EIDIA Co., Ltd., Tokyo, Japan), allowed to aggregate by adding 249 99.5% alcohol, centrifuged at 8000 ×g to precipitate, and then washed with 70% alcohol.
250
Using the resulting DNA sample as a template, genes encoding QRDRs were amplified Germany) and primer (26) was used in a T100 thermocycler (BIORAD, CA, USA)
253
under PCR conditions similar to those described by Shoji et al (13).
254
Next, the PCR product was subjected to purification/separation and extraction as and purified using a GenElute Minus EtBr Spin Column (SIGMA-ALDRICH, St.
261
Louis, USA) and concentrated with ethanol. For direct sequencing using the resulting 262 DNA samples as templates, PCR amplification was performed using Big Dye
263
Terminator v1.1 cycle sequencing kit (Applied Biosystems Japan, Tokyo, Japan). The 264 PCR primers described above were used here as sequence primers.
265
The resulting sequencing solutions were analyzed using an ABI PRISM 310 
436
MIC value of MXF was higher than that of LVX in 70.6% of isolates. 
